The article deals with the econometric analysis on the influence of selected characteristics of public contracts with respect to the decision making of bidders on public contracts regarding submissions to initiate proceedings to review the actions of the contracting authority at the Office for Protection of Competition. Logistic regression was applied to data on public procurement between the years 2007 and 2014, which was combined with the administrative decisions of the Office for the Protection of Competition, in order to identify the factors that affect the likelihood that the competitors will be protected against the conduct of the contracting authority by the Office for the Protection of Competition. The article also takes into account the possible obstructive behaviour of candidates, particularly those submissions which were subsequently withdrawn or submissions whose deposits were not paid.
Introduction
A significant volume of resources are given out annually on pubic contracts. In the EU this volume amounts, on average, to about 14% of GDP (EC, 2014) . In the Czech Republic (see www.vestnikverejnychzakazek.cz), the size of the public procurement market in 2013 was around CZK 493 billion. Approximately 60% of the funds of these resources were allocated through the direct scope of the relevant Act. The remaining 40% were small-scale public contracts, which are not covered by the statutory duty which requires the publishing of the tender, or when there were exceptions to the tender which were established by the law on public procurement. A similar state of affairs was seen in 2014. According to estimates, in 2014 there was an increase in the volume of the public procurement market to CZK 577 billion. From this total, 78% of the cash resources were allocated through the Act on Public Contracts. Public procurement is therefore an important instrument of fiscal policy.
In economic theory, public procurement is dominated by two concepts, namely the competitive effect and the effect of capacity (Domberger, Rimmer, 1994; Milne, McGee, 1992) . The competitive effect is related to the openness of the tender, as detailed in the case of EU countries, e.g. shown in a study of the European Commission (Strand, Ramada, Canton, et al., 2011) . Both effects have been studied as interacting (Burget, Che, 2004) , but also with other accompanying phenomena, such as the example of the overpricing of public contracts for construction (Pavel, 2010) , or in connection with the analysis of the impact of the evaluation criteria on the price of public contracts and the relationship between corruption and openness of the procurement procedure (Ochrana, Maaytová, 2012) . There is also a relatively detailed study of the impact of outsourcing on the effectiveness of the procurement of goods and services (Měřičková, Nemec, 2007) , (Mikušová -Měřičková, Nemec, 2013) , (Svidroňová, Vaceková, 2012) , (Horňáková, Špaček, 2013) , the influence of the amount of submissions on the final price of a public contract (Iimi, 2006) and the phenomenon of accumulation of submissions in the vicinity of the price limits of the submissions (Nikolovová et al., 2012) . The studies consensually agree that it is the factor of competitive effects and the transparency factor (Pavel, Sičáková-Beblavá, 2008) , which have a demonstrable impact on efficiency (regarding the final price of tenders). Another area of investigation is the analysis of the regulatory framework for public procurement (Jurčík, 2007 (Jurčík, , 2012 and international comparison of public contracts (Nemec et. al., 2014) .
We found only two studies regarding the problem of post-contractual behaviour in the research literature. The first study (Pavel, Sičáková-Beblavá, 2012) , which is on the example post-contractual behaviour of contracting authorities in the Slovak Republic, focuses on the problem which can occur during the execution of a public contract when there are changes in the internal and external conditions that require adjustments to the contract. The aforementioned study covers the time period 2005-2009. Pavel and Sičáková-Beblavá examined the changes via amendments to contracts from 19 municipalities in the case of 234 observations (local level of government), and 153 observations in the case of central government authorities. They conclude that both types of authorities made amendments and in an almost identical (one-quarter) proportion of cases. They noted that the changes did not always have an impact on price, but that they also reflected changes in dates, or even changes in the address of the supplier. The study by Pavel, Sičáková-Beblavá (2012) clearly addresses the problem of what are the economic motives for making amendments to contracts, but does not examine factors that influence the lodging complaints by tenderers with the public contract regulators (Office for the Protection of Competition). The second study (Schmidt, 2014) focuses directly on the part of the activities carried out by the Office for the Protection of Competition, and on the penalties awarded by the authority for committing an administrative offense by the contracting authority during the procurement procedure.
With regard to the determined state, our study deals with the unresolved issues in the scientific literature, and on an analysis of the impact of selected factors that influence the decision making of the tenderers to initiate proceedings with the regulators of the public contract. A significant difference of our study when compared with these studies (Paul Sičáková-Beblavá, 2012; Schmidt, 2014) also lays in the fact that we start from the analysis of a significantly richer set of public contracts and decisions from the Office for the Protection of Competition.
Theoretical Framework and Background InvestigationHypotheses
In our study, we will deal with the case of external production in the form of public procurement. This method of supporting public good and services also has implications on transaction costs (Coase, 1937; Bajari, Tadelis, 2001) , when the subject of the analysis of the economics of the transaction costs is the regulatory set up of relations between the different economic actors (Hart, Shleifer, Vishny, 1997) . From the perspective of new institutional economics, internal production is based on command relationships (employment contract), whereas external production is carried out on the contractually defined shift. Neither type of policies is perfect. They both exhibit imperfections. A different interpretation of contracts from the side of the economic actors concerned carries the risk of an additional increase in transaction costs (Potoski, Brown, 2003) . The amount of transaction costs and the probability of their occurrence depends on many factors (Williamson, 1981) . From these, we consider the following to be crucial in our study: the quality of regulatory standards that are defined by the Act on Public Contracts, the phenomenon of opportunistic behaviour (Williamson, 1971 ) regarding some of the tenderers and the role of the regulator (the Office for Protection of Competition) overseeing the observance of the rules of competition and responding to submissions of tenderers (Nemec et al., 2015) . In the Czech Republic, the rules for public tender are defined by Act on Public Contracts (Act No. 137/2006 on Public Contracts, as amended). A significant change in the law in recent years has been amendment No. 55/2012 Coll. Known as the Transparent Amendment which lowers the financial limits for publication of public contracts the contracting bodies are obliged to follow pursuant to the Act (from CZK 6 million to CZK 3 million regarding construction contracts and from CZK 2 million to CZK 1 million for contracts for goods and services). At the same time, certain problematic legal statutes such as a limit on the number of candidates by lot or the possibility to set qualification requirements for financial indicators were also eliminated. In addition, it introduced certain new obligations for the contracting bodies resulting in the publication of tender documents and procurement contracts on individual profiles of the contracting bodies, as well as the subsequent price actually paid as well as the list of subcontractors who were involved in the contract. These changes to the law, as in the institutional framework of public procurement, thus affect the behaviour of contracting bodies and tenders and thus the volume of the submitted objections and submissions to the Office for Protection of Competition, as shown in Figure 1 .
In the case of this article, we focus on the analysis of the situation where an economic agent seeking to acquire a public contract does not agree with the procedures of the contracting body, which it considers to be illegal and therefore they have filed an objection against it. The reasons for this may be, for example, a disputed disqualification from the tenderer, the decision regarding the selection of the best submission, the cancelation of the award procedure or that the actual tender specifications do not allow some suppliers access to the procurement procedure. In the event that the given contracting body decides not to comply with the objections, the responsible supplier can accept the decision, or if they disagree and believe that the contracting body violated the Act on Public Contracts, the tenderer may initiate proceedings to review the actions of the contracting body. The proposal to initiate proceedings for a review of actions is submitted to the Office for Protection of Competition. The particulars of the proposal are provided by § 114 of Act on Public Contracts, and a deposit of 1% of the bid price (a minimum of CZK 50,000) is required to make the application. The deposit is forfeited to the state budget if the proposal is rejected in substance. An application to the Office for Protection of Competition may lay outside the interest in obtaining a public contract, and be opportunistic or motivated by goals to create obstructions affecting the implementation of the public contract.
From the view of the behaviour of the objecting candidates, we identified two types of tenderers and their respective strategies. The first type are the "honest candidates" who are appealing because they are convinced that the rules of the tender were not complied with. They utilize the regulations provided by the Act on Public Contracts in good faith so that when filing an objection to the competition regulator they do so in order to remedy an injustice. The second type of objecting candidates behave opportunistically. They make use of the Act on Public Contracts regarding unfair practices (deceit, fraud). They seek to utilize ("exploit") it so as to maximize their own benefit.
In this study, we start from the simplifying the assumption that we are looking at both kinds of players as rationally behaving economic agents who pursue a goal of maximizing expected utility. We were inspired by the theories of rational choices based on maximizing the benefits. Economic agents make decisions in a way that follows the size of the expected profit, which also depends on the size of the benefit of each option and to the probability to which the success of the option is linked (Neumann and Morgenstern, 1944) . In relation to the problem of objecting tenderers, this means that both objecting candidates behave in such a way as to take into account the expected benefits and the likelihood that they will succeed in the petition in their decision-making process (whether to submit a proposal to the competition regulator). Formally, it is possible to express the conduct of competitors who sent appeals to the Office for Protection of Competition as follows; written as the following formula: The said calculation of benefits (for a risk-neutral case), expressed as the expected monetized proceeds from the submission includes basic options regarding how the submission can be decided. First, the proposal can be accepted, and the Office for Protection of Competition will decide to impose corrective measures (equivalent in terms of suppliers, such as the cancelation of the action directly by the contracting body), or it may be dismissed and the petitioners in this case will have to forfeit the deposit, or it may stop proceedings on other procedural grounds. The corresponding probabilities can be estimated from the decision of the Office in the past (see Table 1 ). Transaction costs (excluding the deposit), e.g. costs of legal representation, are also related to the filing of the submission. The Supplier therefore compares the expected benefits associated with filing a motion with the zero option which consists of withholding the submission. In the case of obstructive negotiations the supplier probably does not calculate (i.e. does not necessarily calculate) the gain from direct execution of the public contract, but his motivation may lie, for example, in the failure to allow the engagement of the competition. During the so-called obstructive filings, it can also be assumed that the candidate who sends submissions to the Office for Protection of Competition is pursuing a long-term goal. In game theory this situation is described as a game with endless repetitions, where the optimum strategy is "do unto you as you do unto me". Therefore the tenderer gives a clear signal to the contracting body that, in the case of other contracts listed with him, the contracting body must take into account and that it would require "equal treatment". In our study we do not aim to find out what the motives for "obstructive behaviour" of this type of tenderers are. This problem is rather psychological and sociological. We are focussing on the analysis of selected factors (the size of the public contract, evaluation criteria, the transparency of tendering and the type of contracting body), which we consider to have an impact on the decisionmaking of the tenderers of the public tender when submitting the petition (complaint) to the regulators of the public competition. The competition regulator discusses these petitions and issues decisions on them. An example of a decision from our study has undergone a detailed analysis in our study is given in the following table (Table 1) In our analysis, we will focus further attention on factors describing specific public contracts, which can also be viewed from view of the tenderer as to influence the decision on the filing of a petition to the Office for Protection of Competition. We will therefore analyse whether certain types of procurement are susceptible to the filing of petitions. Relevant factors may be:
• The size of the contract -it can be assumed that contracts with larger volumes are more attractive to suppliers because the larger sized contract are associated with a higher expected profit. Even with the lower level of probability of success, a relatively large benefit can be expected. We measure the size of orders by the indicator of the estimated value public contracts.
• Evaluation criteria -the contracting bodies can choose either an evaluation based solely on the lowest bid price, or by economically advantageous tender. This case concerns a comprehensive evaluation criterion, which has partial evaluation criteria, with tender prices among the other sub-criteria, for example, indicators of performance, delivery time, operating costs, and aesthetic properties. When selecting a complex evaluation criteria, sub-criteria must be established, and on the basis of an assessment the bids are made. The contracting bodies more often choose the price as a criterion, because it is easier to use and eliminates the risk of potential complications associated with multi-criteria evaluation.
• The openness of the selection process (i.e. the type of procurement procedure) -the more open selection process is, the more players who can participate in the contest there will be, while in the case of a closed tender (negotiated procedure without publication), the contracting body must somehow justify this form.
• Type of contracting authority -we expect that with the higher the degree of decentralization of public procurement, there will be greater the pressure for accountability of the contracting body, for example. Municipalities, to a certain extent, are under greater public scrutiny than the central authorities.
The aim of this article is therefore based on an econometric model to analyse the characteristics of selected public contracts and their impact on the likelihoods that the tenderer will file a petition with the Office for Protection of Economic Competition; we are also trying to identify the factors that influence the likelihoods that the petitioning candidates will be obstructive in nature and then compare the model's results describing non-obstructive and obstructive behaviour.
In the context of our approach we simplify the definition of obstructive behaviour regarding the petitions that have subsequently been withdrawn or for the petitions, whose deposits have not been paid. Thus two models are created: one for petitions, whose main purpose is not to create obstruction, and one for the so-called obstructive behaviour.
Based on the above aims of the article, we define, for both models, the following hypotheses:
H1:
The greater the volume of orders, the greater the odds ratio that the tenderer will file a petition for investigation of the contract with the Office for Protection of Economic Competition.
H2:
Using the criterion of economic advantage implies that there is a higher odds ratio that the tenderer will file a petition for investigation of the contract with the Office for Protection of Economic Competition.
H3:
The more the selection process is closed, the greater the odds ratio that a petition will be filed with the Office for Protection of Economic Competition.
H4:
In the case of the central authorities, there is a greater odds ratio that a petition will be filed to investigate the contract with the Office for Protection of Economic Competition.
Data a Methodology
In the empirical analysis, data on public procurement were used, with the announcement and the awarding being published in the Bulletin of Public Contracts between 2007 and 2014 (i.e. including cancelled contracts). There are a total of 99,204 contracts. These data were combined with information about the administrative decisions from the Office for Protection of Economic Competition issued during the period January 2011 to March 2015 and published in the ECR Competition Office amounting to 1,965 decisions.
Because this data contains more decisions on the same contracts and some decisions related to contracts which were not published in the Bulletin of Public Contracts (for example public minor contracts or cases where the contracting body failed to publish information regarding the contract in the Bulletin), in total 917 tracked contracts were referred to in the Bulletin of Public Contracts of which the Office for Protection of Economic Competition handled with administrative proceedings. Of this total, 772 proceedings were initiated by petition and in the 295 of the cases the Office found that there were violations of the law by the contracting body.
The data were then, with respect to the hypothesis, analysed through an econometric model. Given the nature of the response variables (see below) logistic regression (logit) was used utilizing the logistic function for estimating parameters.
Dependent variables
The model aims to seek a partial explanation of the likelihood that the tenderer files a petition for an investigation of the contract with the Office for Protection of Competition. For this reason, a relevant dummy variable is created that takes the value 1 in the event of the filing of a petition, and in the absence of a filing of a petition a value of 0 is obtained.
We then focus on the so-called special cases such as obstructive petitions filed with the Office for Protection of Competition for which the model needs to consider petitions where the deposits have not been paid, or ones which have been subsequently withdrawn. Data analysis for the period shows that a withdrawal of the petition occurred in 27.3% of cases and the deposit was not paid in 10.8% of cases initiated on the basis of a petition.
It should be noted that an amendment to Act on Public Contracts from March 2015 has tightened the rules, which in the case of the withdrawal means that 20% of the deposit is forfeited, and upon failure to pay the deposit, the administrative proceedings will be terminated even earlier. We are creating a dummy variable that in the event of an obstructive proposal has a value of 1, and in other cases 0.
Explanatory variables

Estimated value of Public Contract
As an explanatory variable describing the size of public contracts includes the estimated value of the contract which is denominated in CZK without VAT. This value is the contracting body's responsibility to determine prior to the commencement of a public contract. This value also determines whether the contracting authority is obliged to act according to the law or not.
An estimated value (average) of CZK 26,260,245.95 and a median value of CZK 5,383.470 was obtained from the data. The data was eliminated for contracts with a value of less than CZK 10,000, as these were considered to be data-entry errors dealing with the value or unit prices.
Type of Contracting Body
For specifying the type of authority there was taken breakdown from the Bulletin of Public Contracts: Regional or Local Body, State or Federal Office or Agency, Public Institutions, Regional or Local Office or Agency, Ministry or any other national or federal authority, including their components.
OtherType of Contract and Type of Award Procedure
When specifying the type of public contractor or the type of procurement procedure, a basic classification according to the law was used. The data analysed represented 30,617 public contracts for goods, 30,062 contracts for services and 38,525 contracts for construction work.
Other explanatory variables
• Whether there was use of evaluation according to the lowest bid price -68.3% of the analysed contracts
• Whether there was use of electronic auctions -2.4% • Contract is financed from the EU subsidies -35.5%
• Contract is divided into parts -9.2% • Contract is awarded for other contracting authorities (centrally awarded) -2.5%
Results and Discussion
In the following section we present the basic parameters of the performed econometric models for the general filing of petitions, and the special case of obstructive behaviour and the consequent results of hypothesis tests.
The results and comparison of the two models are presented in the following Table 2: In the context of the interpretation of the model results, we can conclude that the model confirmed all the hypotheses. Hypothesis H1 was confirmed, which argues that the larger amount of the contract, the greater the odds ratio that the applicant will file a petition to investigate the contract to the competition regulator. The identified empirical examination results are consistent with theoretical assumptions indicated in this study. The actors who appeal to the competition regulator, behave as rational economic agents, who expect that their petition will maximize their own benefit. The results of the analysis confirm that the petitioning agents choose a strategy which takes into account both the size of the public contracts (estimated value) and the likelihood that they will be successful in their appeal. In his rational decision-making as to whether or not to submit a proposal to the competition regulator, the decision-making process of the petitioning tenderer is subject to the probability of success of the petition and to the size of the public contract. It means that a higher estimated value of a contract increases the likelihood that the tenderer will file a petition to initiate proceedings to review the actions of the contracting body before the Office for Protection of Competition, both in the case of obstructive petitions and non-obstructive petitions.
H2 hypothesis which maintains that the use of the economically advantageous tender criteria implies a greater odds ratio that the candidate will file a petition to investigate the contract to the Office for Protection of Competition, was also confirmed. The empirical analysis confirms that the use of the economic advantage criterion increases the likelihood that the tenderer will file a petition to the Office for Protection of Competition. Also, this conclusion is consistent with the conceptual and theoretical frameworks. The regulations within the Act on Public Contracts provides that it is necessary to establish how the subcriteria will be weighted when utilizing the criterion of economically advantageous tender. This fact is used by appellant applicants in their filing to the competition regulator. There may be different states. The choice of criteria and their weights can be for example that the contracting body deliberately establishes criteria in such a way that favours one of the contestants. This is, of course, illegal behaviour. On the other hand, some candidates may subjectively feel that the sub-criteria and weights are set up in a discriminatory manner to favour certain tenderers, although in reality this is not the intention of the contracting body. We can clearly see that there a new theoretical problem appears, which will be a challenge for further research. The question is this: what will the strategy of the contracting body be when choosing evaluation criteria and what will the impact of this strategy be with regard to the behaviour of the tenderers?
Hypothesis H3, regarding the situation when the award procedure is more closed, the greater the odds ratio that there will be more petitions filed to investigate the contract at the Office for Protection of Competition, has also been confirmed. The regulations of the public tender permit the use of various open (various transparent) types of award procedures. When the procedure is more open, a greater number or tenderers can participate. If the contracting body chooses the form of a closed tender, it is reasonable to expect that this factor will increase the likelihood of petitions being filed by the participants.
They may in fact perceive a competition which is more closed as a factor that discriminates. Additionally, regarding cases of actors who behave in an obstructive manner, they take a more closed competition as an advantageous opportunity to frustrate the public contract. This is confirmed by the results of empirical analysis: the use of more closed method of tender (restricted procedure) increases the likelihood that the tenderer will file a petition with the Office for the Protection of Competition. An exception to this case deals with the most closed type of procedure -the negotiated procedure without publication, where this is less likely on the grounds that such proceedings often involve only one tenderer.
The data also confirmed Hypothesis H4 which maintains that when the central authorities are the contracting bodies, there is a greater odds ratio that a petition will be filed to investigate the public contracts with Office for the Protection of Competition. The primary objective of the verification of this hypothesis was to investigate whether or not this hypothesis was valid, and if verified to utilize further socio-economic research project to find out what factors cause it. We believe that when dealing with the central authorities there is a lower rate of accountability and a higher likelihood that a petition will be filed regarding the public contract with the Office for Protection of Competition. Another factor may also be the issue of the politicization of the public (state) administration, when the interests of political parties which control the given body (e.g. The Ministry) within the public administration may enter the decision-making processes during the awarding of public contracts. This situation may lead to the unsuccessful bidders perceiving the behaviour of the contracting body as being unfair.
On the local level, there is probably a lower degree of politicization within the government. This can be inferred from the fact that people primarily vote for individual people rather than for a political party. Another factor may be the different level of transparency inside the environment of the central government compared to the local government. The environment at the municipal level seems to be more transparent. The people preparing the tender documents (and any potential "networking") are in the public domain, and therefore the contracting bodies on the local government level are much more limited in their possibilities to partake in collusion unlike anonymous ministerial officials. It would be necessary to investigate these conclusions (hypotheses) empirically in further research. It might help to clarify the detailed information gathered as to why there is a higher likelihood that a petition to investigate the public contracts issued by the central authorities will be filed with Office for the Protection of Competition.
Among other interesting findings, we can note that contracts financed from European subsidies have a greater likelihood of obstructive conduct. It is also interesting to learn that the contracts for services as well as a for construction projects also had a greater likelihood that tenderers would file a petition to initiate proceedings before the Office for Protection of Competition, which might be explained by the strong competition in the sector and it is also likely related to a more aggressive form of negotiations from these economic operators. We also intend to investigate this issue further in future examinations.
In conclusion we would like to state that even though at first glance, the results of both models seem similar, we can identify some interesting differences. For example, when looking at obstructive submissions, the evaluation criterion which the contracting body utilizes does not have a statistically significant effect on the odds ratio that a petition will be filed with the competition authorities. This is consistent with the theoretical basis that where obstructively behaving candidates use unfair methods (deceit, falsehood), regardless of what evaluation criteria were used. On the other hand, from the model it is clear that the use of the lowest price criteria does lower the odds ratio of non-obstructive petitions. It also is consistent with the theoretical premise. Non-obstructively behaving tenderers may be inwardly convinced that the sub-criteria as well as their weights have been set against them in a discriminatory manner and that the public tender did not respect the regulations established with respect to public contracts. When a single-criterion evaluation is utilized, such a situation does not arise. This explains why the use of a single-criterion evaluation reduces the likelihood that non-obstructive tenderers will file a petition. We also found that funding from the EU subsidies results in an increase of obstructive petitions. This conclusion is also to be taken up for further (interdisciplinary) research.
Conclusion
This article is another contribution to the current state of understanding in the field of postcontractual behaviour in public procurement and clarifies the role of regulator of the public contract. The main contribution of the paper is to identify selected characteristics of public contracts that affect the likelihood that the applicant will file a petition to initiate proceedings regarding a breach of the law with the Office for the Protection of Competition. These characteristics include: the size of public contracts (above its expected value), the choice of evaluation criteria, openness of the tender as well as the kind of contracting body. Econometric analysis shows that the petitioning tenderers act as a rationally behaving agents. In making their decisions regarding whether or not to submit a proposal to the competition regulator's office, their decision is influenced by the probability of the success of the petition, and by the size of public procurement.
